. Characterization of N-propargyloxycarbamate (Poc) bearing metabolic chemical reporters. A) NIH3T3 cells were treated with the indicated concentrations of Ac4GlcPoc, Ac4GalPoc, or Ac4ManPoc for 16 hours, followed by analysis by in-gel fluorescence scanning. B) NIH3T3 cells were treated with 150 µM Ac4GlcPoc, Ac4GalPoc, or Ac4ManPoc for the indicated times before analysis by in-gel fluorescence scanning. C) NIH3T3 cells were treated with 150 µM Ac4GlcPoc, Ac4GalPoc, or Ac4ManPoc and chased with 150 µM Ac4GlcNAc, Ac4GalNAc, or Ac4ManNAc, respectively, followed by in-gel fluorescence scanning. Coomassie blue staining demonstrates protein loading. N-propargyloxycarbamate-1,3,4,6-tetra-O-acetyl-manosamine (Ac4ManPoC): Mannosamine HCl (100 mg, 0.46 mmol. Carbosynth), and sodium bicarbonate (133 mg, 1.58 mmol, Mallinckrodt) were dissolved in H2O (2.3 mL) and 1,4-dioxane (4 mL). To the stirring solution, propargyl chloroformate (68 µL, 0.7 mmol) was added dropwise. The solution was allowed to stir for 16 h at room temperature. The reaction mixture was concentrated and washed with methanol (10 mL), and filtered. Resulting filtrate was concentrated and purified by silica gel column chromatography (15:85, methanol, methylene chloride). Resulting product was dissolved in pyridine (671 µL, Cell culture NIH3T3 cells were cultured in high glucose DMEM media (Cellgro) with 10% fetal calf serum (FCS, Cellgro) and were maintained in a humidified incubator at 37 ℃ and 5.0% CO2.
Metabolic labeling
To cells at 80-85% confluency, high glucose media containing PoC analog (1,000 x stock in DMSO), or DMSO vehicle was added as indicated. For chase experiments, media was supplemented with 150 µM GlcNAc, GalNAc or ManNAc.
Preparation of NP-40-soluble lysates
The cells were collected by scraping and pelleted by centrifugation at at 4 ℃ for 2 min at 2,000 x g, followed by washing with PBS (1 mL) two times. Cell pellets were then resuspended and lysed in 75 µl of 1% NP-40 lysis buffer [1% NP-40, 150 mM NaCl, 50 mM triethanolamine (TEA) pH 7.4] with Complete Mini protease inhibitor cocktail (Roche Biosciences) for 15 min and followed by centrifugation at 4 ℃ for 10 min at 10,000 x g. The resulting supernatant (soluble cell lysate) was collected and separated to determine protein concentration via BCA assay (Pierce, ThermoScientific).
Cu(I)-catalyzed [3 + 2] azide-alkyne cycloaddition (CuAAC)
Soluable cell lysate (200 µg) was diluted with cold 1% NP-40 lysis buffer to a concentration of 1 µg/µL. Newly made click chemistry cocktail (12 µL) was added to each sample [azidorhodamine tag (100 µM, 10 mM stock solution in DMSO); tris(2-carboxyethyl)phosphine hydro-chloride (TCEP) (1 mM, 50 mM freshly prepared stock solution in water); tris[(1-benzyl-1-H-1,2,3-triazol-4-yl)methyl]amine (TBTA) (100 µM, 10 mM stock solution in DMSO); Cu-SO4•5H2O (1 mM, 50 mM freshly prepared stock solution in water) for a total reaction volume of 200 µL. The reaction was gently vortexed and allowed to sit at room temperature for 1 h. Upon completion, 1 mL of ice cold methanol was added to the reaction, and proteins were precipitated at -20 ℃ for 2 h. The reactions were then centrifuged at 4 ℃ for 10 min at 10,000 x g. The supernatant was removed, the pellet was allowed to air dry for 5 min, and then 50 µL 4% SDS buffer (4% SDS, 150 mM NaCl, 50 mM TEA pH 7.4) was added to each sample. The mixture was sonicated in a bath sonicator to ensure complete dissolution, and 50 µL of 2x loading buffer (20% glycerol, 0.2% bromophenol blue, 1.4% β-mercaptoethanol) was then added. The samples were boiled for 5 min at 98 ℃, and 40 µg of protein was then loaded per lane for SDS-PAGE separation (Any kD Criterion Gel, Bio-Rad).
In-gel Fluorescence Scanning
The gel was scanned on a Molecular Imager FX (Bio-Rad) using a 580 nm laser for excitation and a 620 nm bandpass filter for detection.
Biotin Enrichment
NIH3T3 cell pellets labeled with GlcPoC, GalPoC, ManPoC (150 µM) or DMSO were resuspended in 13 µL H2O, and 25 µL 0.05% SDS buffer (0.05% SDS, 10 mM TEA pH 7.4, 150 mM MgCl2) with Complete Mini protease inhibitor cocktail (Roche Biosciences). To this was added 1 µL Benzonase (Sigma), and the cells were incubated on ice for 30 min. At this time, 4% SDS buffer (100 µL) was added, and the cells were briefly sonicated in a bath sonicator and collected by centrifugation at 20,000 x g for 10 min at 15 °C. Protein concentration was normalized by BCA assay (Pierce, ThermoScientific) to 1 mg/mL (1 mg total cell lysate). The appropriate amount of click chemistry cocktail was added and the reaction was allowed to proceed for 1 h, after which time 10 volumes of ice-cold methanol were added. Precipitation proceeded 2 hours at -20 °C. Precipitated proteins were centrifuged at 5,200 x g for 30 min at 0 ℃ and washed 3x with 10 mL ice-cold MeOH, with resuspension of the pellet each time. The pellet was then airdried for 1 h. To capture the biotinylated proteins by streptavidin beads, the air-dried protein pellet was resuspended in 400 µL of resuspension buffer (6 M urea, 2 M thiourea, 10 mM HEPES pH 8.0) by bath sonication. Samples were then transferred to 2 mL dolphin-nosed tubes containing streptavidin beads () that were pre-washed beads were washed 2x with PBS (1 ml) and 1x with resuspension buffer (2,000 x g, 2 min). Samples were then incubated on a rotator for 2 h. Beads were washed 2x with resuspension buffer, 2x in PBS (1 ml) and 2x with 1% SDS in PBS buffer (2,000 x g, 2 min). Beads were then incubated in 25 µL of sodium dithionite solution (1% SDS, 25 mM sodium dithionite) for 30 min at room temperature to elute captured proteins. The beads were centrifuged for 2 min at 2,000 x g and the eluent collected. The elution step was repeated, and the eluents combined. Protein was precipitated in ice cold methanol (1 mL) overnight in -20 °C. Protein was collected by centrifugation (10 min, 10,000 x g, 4 °C), and the pellet was allowed to air dry for 5 min, and then 30 µL 4% SDS buffer (4% SDS, 150 mM NaCl, 50 mM TEA pH 7.4) was added to each sample. The mixture was sonicated in a bath sonicator to ensure complete dissolution, and 30 µL of 2x loading buffer (20% glycerol, 0.2% bromophenol blue,
